Atypical 24-hour rhythms of serotonin N-acetyltransferase activity in the rat pineal gland.
Previous long-term studies have shown that in the pineal gland of rats melatonin synthesis is subject to infradian rhythms with periods between 4 and 7 days. Since in these studies melatonin-related parameters were measured at one timepoint of a 24-hr cycle only, the aim of the present investigation was to extend these experiments by more frequent sampling, to characterize the infradian rhythmicity in more detail. Male Sprague-Dawley rats kept under a light schedule of LD 12:12 (lights on at 0700) were killed at 6-hr intervals on 8 consecutive days. After decapitation the pineal gland was rapidly dissected out, followed by measurements of one of the melatonin-forming enzymes, serotonin N-acetyltransferase (NAT) activity. It was found that pineal NAT activity exhibited the well known day/night rhythm, i.e. low activity during daytime and strikingly enhanced activity at night, during the first 4 days of the experiment. On the fifth night (from Saturday to Sunday) an unusually high NAT peak occurred at 2400 hr, followed by two atypical 24-hr cycles. In the first cycle the midnight and 0600 hr values were equal and in the second cycle the 0600 hr value was significantly higher than the midnight value. To investigate whether the unusually high NAT peak was a single event or not, four additional short-term experiments were carried out at 2400 hr on 4 consecutive weekends, from Friday to Monday. In each of the four 4-day experiments a distinctly higher peak of NAT activity was found on Saturday, but with time the peaks became less prominent.(ABSTRACT TRUNCATED AT 250 WORDS)